





Halon Replacement Results (4):
Effect of Agent Volatility
Percentage of Fires Extinguished
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Summary & Conclusions

e Performance of Halon 1211 has been defined as
45-60% extinguishment, mean 53.5%, based on results
from 4 hand extinguishers. Also dependence on fill
characteristics has been determined.

e 6 replacement agents tested, at one concentration each
- results appear consistent, a similar percentage of
fires are extinguished, unless agent is of very

different volatility

e As with Halon results, there is scope for hardware
optimisation, weight/volume penalties may be lessened

e Final report handed over to the CAA for publication
- All test results
- Draft Standard for hidden fire challenge
- Within 1 year timescale required by IHRWG
KIDDE
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International Halon Replacement Working Group

Historically, halon 1301 has proven to be an extremely effective total
flooding type of agent for extinguishing fires. A comparison of the
performance of candidate replacement agents to date with halon 1301,
shows higher agent concentration and/or total quantity necessary to
extinguish fires. In evaluating the performance of any candidate agent
using the following performance standards, fires that can be extinguished
by halon 1301 (with presently defined concentration levels) must be
extinguished by the candidate agent and the agent concentration/quantity
required to accomplish this will provide a basis for performance criteria.
The candidate replacement agent should not be expected to extinguish
fires which halon 1301 cannot extinguish (with presently defined
concentration levels). When the replacement agent(s) has been identified,
approved and introduced in aircraft systems, the performance standards
leading to its acceptance will be recognized as the new reference,
eliminating the need to rely on the performance of halon 1301 as the

reference.

DRAFT

hkm/11.17.1995/IHRWG/Atlantic City, New Jersey
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CF, I, Iodotrifluoromethane, Stability and Materials Compatibility Study
Edward A. Walters, Robert Loomis, Michael Williams

Department of Chemistry
University of New Mexico
Albuquerque, NM 87131

Summary

prepared for Boeing Corporation
11/10/95

The purpose of this project is to examine the stability and materials compatibility of CF,I,
potential drop-in under somewhat elevated temperatures.

In order to predict the final product distribution of thermal decomposition of neat CF,I
with added H,0 and/or HF a program entitled “Chemical Equilibrium System™ was used. The
experiments performed never approached equilibrium, but the calculations were useful predictions
of which products to expect and their proportions.

The experimental findings are summarized as follows:

1). The vapor pressure was determined over the range of 20-140°C. The critical point
was P =245 psia and T=353K.

2). The heat of vaporization was measured as gH ,,, = -19.2+/- 1.3 kcal mol™

3). In a clean stainless steel bomb at P=324 psia and T=200°C the unimolecular rate of
decomposition of CF,I was measured, k(473 K) =4.5 x 10" 5!, This corresponds to t,, = 480
years. The only solid residue was I,. No evidence of metal erosion from the bomb was detected.

4). Cleaned coupons of round and stressed Ti cut from a sheet were exposed to CF,l at
200° C for 1 week. The coupons were examined under a microscope for craters and cracks after
adding a fluorescent dye to hightight flaws. None were observed.

5). Lexan coupons were exposed to 18 psia of CF,I at 25°C for 3 days. No evidence of
Lexan degradation was seen.

6). Cleaned coupons of Ni 625 were held at 200°C and 555 psia of CF,] for 23 days. I,
crystals were washed from the coupons with CCl, and the coupons were examined for defects.
None were found.

7). Decomposition rates of CF,l in the presence of H,0 were determined. The results
are:
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0.5mol CF;I, T=473 K

mol H,0 k, s exposure time
0.0 45X 10" 23 days
0.018 2.1 X 107 2 weeks
0.055 6.9 X107 1 week

We conclude that CF,I reacts with H,O in a bimolecular reaction that obeys the rate law

-d{CF;l} =k [CF;I] [H,0]
dt

FTIR spectra of the product vapor showed the presence of CF,, CF,0, CF;H, and CO,. In
addition, mass spectrometry analysis confirmed the presence of small amounts of m/z 354
(C,F, 1)) and m/z 749 (no structure assigned).

No evidence of metal-containing reaction products was found.

8). A Parr bomb was fitted with cleaned stainless steel (CRES 21-6-9); aluminum 2024
and titanium coupons on a glass tree and loaded with 0.5 mol CF,], 0.53 g H,0, 0.59 g HF and
2.9 g C,F,. The system was heated at 200°C, 525 psia, for 18 days. Product analysis of the vapor
showed presence of numerous C, and C; compounds containing both H and F. After
dissolving I, in CCl, 50 mg of a brownish solid remained that contained metals. The
coupons all exhibited surface corrosion, probably from reaction with HF at the
elevated temperature.

9) Teflon coupons were exposed to CF,I at 150°C and 238 psi for 3 days. The
coupons were inspected visually for damage and swelling. None was observed.

Scanning tunneling microscopy survey of one coupon revealed no surface
deterioration.

10) The silicone sealants GE-RTV-106, Locktite, Dow Comning 97-006, and
Dapco 18-4 were applied to coupons, cured, and exposed to CF,l, T=25°C, P= 78
psia for 3 days and examined visually for damage. No swelling or decomposition was
observed.
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PRELIMINARY AGENDA

INTERNATIONAL HALON REPLACEMENT WORKING GROUP MEETING

Friday, November 17, 1995
To be held at Harrah’s Casino-Hotel

Atlantic City, New Jersey

THURSDAY, NOVEMBER 16, 1995

Task Group Leaders may make their own arrangements to hold Individual Task Group Meetings.

FRIDAY, NOVEMBER 17, 1995

8:00-8:156
8:15-8:30
8:30-9:30

9:30-10:00
10:00-11:30

11:30-1:00
1:00-3:00

3:00-3:30
3:30-4:30

4:30-5:00

Introduction/Background/General Information - R. Hill (FAA Technical Center)
Review of Minutes of July 1995 Meeting
FAA Subgroup Leader Reviews/Presentations

8:30-8:50 Cargo - D. Blake

8:50-9:10 Engines - D. Ingerson

9:10-9:30 Handheld Presentations - N. Povey
K. Kallergis - DLR

BREAK

Task Group Leader Presentations

Each Presentation will be approximately 10 minutes in length:

Advanced Alternative Agents - B. Tapscott
Halon Restrictions Update - J. O'Sullivan
Potty Bottles Final Report - B. Glaser

Cargo Agent Preference - A. Gupta

Potty Bottle Agent Preference - G. Grimstad
Engine Agent Preference - H. Mehta
Simulants - B. Leach/C. Womeldorf

Agent Concentration - D. Dierdorf
Detection Systems Analysis -

LUNCH

Discussion on Minimum Performance Standards for:

Cargo
Engines
Handheld
Potty Bottle
BREAK
Working Group Member Presentations

B. Leach - Naval Air Warfare Center (10 minutes) NAWC Work
A. Richardson - Control Fire Systems {10 minutes) Halon Banking
(Anyone interested in giving a brief presentation MUST CALL
April Horner at 609-485-4471 prior to the meeting.)

Final Discussion/Next Meeting/Closing - R. Hill

S
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LIST OF ATTENDEES

INTERNATIONAL HALON REPLACEMENT WORKING GROUP MEETING
Held at Harrah's Casino-Hotel, Atlantic City, New Jersey

November 17, 1995
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